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(54) Title: REGULATION OF HER2/neu ONCOGENE EXPRESSION BY SYNTHETIC POLY AMIDES 
(57) Abstract 

Methods and compositions comprising polyamides capable of binding the minor groove of double-stranded DNA are described for 
the inhibition or reduction or gene transcription and expression. The polyamides comprise at least four complementary pairs of aromatic 
carboxamide residues which are selected to specifically contact and/or bind to the nucleotide sequence of a double-stranded DNA target in 
the promoter region of the target gene. The methods, compositions, and polyamides are disclosed for the inhibition of oncogene transcription 
and expression as well as the treatment of cancer. 
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(54) [5SiflO^»] ^iH'JTS H»C < fe*fBBHt^HER/2neu»SrofftI» 



(57) [Sifft] 

DNA©/]N»^i|g^-r*Ili©T*S^'JT5 

fco, cn&«!/n^>-^-rto=*«DNAefi5«i6 



(2) &m 2002-52452 

< t 1 0**7^*^7 5: / 3££ 

[|**II4] K*3te-fOK<E^*UiBI*S, ESX, ETSUit/TBP^ 

Is XT'? KStG/CtCMjfcLT I m/P y , 
3*^ u^-^- KjitC/GC^ttP y/ I m, 
3*^ KWTCMLTP y/Py v 

^ K»T/Ai:MLTPy/P y , 

5(^Wtf K^tT/AC^LTHp/Py, 

I^tf KWTCStiSlt P y/H p 



(3) Hfrm 2002-52452 

KMA/T*fcW:T/A^JES-t-**Bli*raia6*^b-CV^ % ft 

&m i SE«i©«afife*5o 

1 1 1 K2t 1 OOP y^)3-77^y 

[8**911 2] ssKy 7^ F^He r 2 - 1 io il>'R P R 7 0 J&»kft<5i¥j&» 

[|f*^16] S£it15^<Dte^O^$IJ^, ESX V ETSfciO'TBP^ 

[fif*if l 7] ^S^sfL*-Cfc5, 8***1 3fia«fe«Z5^„ 
[8***1 8] mtfVT* K©fWi:tSd s D N AlE^Jt^-T 

¥Dtt^*< t <t> 1 0 9 M~ 1 , »tRtt*S^*< fct*?l2-C*>-5, 8*** 

1 3Sa«©^rffi„ 

[8***1 9] 3Sr#Sl*^^-^5 K3»K©*B*|»^, IWd sDNA© 
KE^te»/£^4 J: RlJRis, i* ^ u*^ K*j-G/C Id 

*tj£ Lt I m/P y 



(4) 



<®m 2002-52452 



K^A/Ti^fCP y/P y , 
J*;? UJrJ- K^T/ACMLTP y/P y , 
^ ^ U^-^- K^T/A(I^LTHp/P y , 

U^"^- KWTC^LTP y/H p 
(fcfcb, ImliN-yf;K?yi/-;K*fe»), PyliN-^f^t'n-;K* 

, Hpli3-t Kndfv-N-^^^t 0 u-^-efc5)^^^^S¥*^il^$ 

[11*52 0] SM7?;iffi^-77 = ytfc5, lf*iSl 3 15 

3 ta ft 

[ff**l2 3] fc/Wtf^if-S K*f<7)'>&< it 1 OOP y^(3-77^y 
[ft**g2 4 ] K^H e r 2 - 1 *5«fctfR P R 7 0 *»fe>fcSI**» 
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[0 0 0 1 ] 

■ mtLffi±M3Zm\^& <0 5-ZLhtltzGM2 6453, 27681 *3 XlPA I 2 9 

#ffilSra:#HiKffiK& 6 0/0 9 9,9 0 6f(1 9 9 8^9^ 1 10 mil) K 
[0 0 0 2] 

$5te, it^^-OB?!^ L< teiiPJ3§gi£ v #yT^ KtZ*iDNA(d sDN 
A)<E>/hi»(minor groove) £ (Dffi Sf^ffl iZ X V «HR U t L < 3* 

[0 0 0 3] 

v-^^^- ifJUfiJcSS-T-^^^HER 2/n e ate, pl85 HER2 <t 

mmzt h%m<D2 ojbm3 o%m*3v^rit«^«»e>Ha*sjftA?f.M» 011 * 

o Baert, J. L. x Int. J. Cancer 70,590-597(1997); Benz, C. b , Oncogene 15,15 
13-1525(1997); Chang, C. H. Oncogene 14,1617-1622(1997); Scott, G. K. h s 
J. Biol. Chem. 269, 19848-19858(1994) ; Pasleau.F. Oncogene 8,849-854(1993 
);Tal,M. Molecular and Cellular Biology 7,2597-2601(1987); (Cirisano, 
F. D. , & Karlan, B. Y. , J. Soc. Gynecol. Investig. 3 99-105 (1996)) #Rg 0 



(6) &m 2002-52452 

[0 0 0 4] 

B - 2jfcttH er-2/neu^, * 9t?-o ~> is*-?— & 

&WM&<0 1 8 5 kD a©^W^f-C^5EGF^i^n^ffc5: 
t>&$ji,ffi£*l,f;:o HER 2/n e u ©ifl*l|Sa*S*)S#^tt*fc, flft*J&S<B£tt 
kt£Z>~ZJffe&tfm< , *<D1Z#>, m#<Df>mtf&<tf:\,\ Her-2/neu-lg 

tfi^o^i, mm& mm(DWu, omissus .ttM^^&sr 

#5 i:©«^fc5, He r - 2/n e uatfi^<&if«tty W<tMS£l£jfi:8&H 

tSJ^&tt-CloSo irV^frttt?, HE R 2 /n e u 9 ^s<fXte, m^<DMW) 
ttfcH-S-LTfcSfl, tot, »W*ot^6^ibfl5„ BP^, HER 
2/n e uitfe^f-OlS^SrDNA l^^/U-CSC^^S-t-S - t CiotWfflfS; 

[0 0 0 5] 

E SX N AP- 2fcit;TATA^tt^y/^f (TB P)©:'i^Ko^ 
£>te¥Em*. HER 2/n e uitJgH^^^f^Oate^OlSmflJietC fc^Tfi 
K*4a:fd SrWc LTV^o Baert, J. -L. „ Buffi; Benz, C. h > ituffi; Chang C. 
H. h > HUffi; Bosher, J. M. h > Proc. Natl. Acad. Sci. USA 92, 744-747 (1995) 
:ilo©fe?|f|j:HER 2/n e u / n^-^-^©^^^ It p 18 5 
HER 2 <75^^^^'fb$^-5 0 HER 2/n e u^P^-^-O?^ K 

ia^J*3<kT> , MB&l§l^llI 1 tC^Lfc 0 
[0 0 0 6] 

T B P ttiHfctaME^H^-e & <9 , fSfc/zifO^^^WSra — K-f-saHzHF-O 
flfttYb^lH4-UTV^o TBPiJDNA^tt^W^fffc^ DNAW/h« 
irtSSM^So ESX, AP-2*3,t^TBP ^^©SiJ^iE?i^^t i 
^!)i5»HER 2/n e u^o^-^-^dfeSr illftl LfcV\ 
[0 0 0 7] 



1 i 

l ;> 

(7) #$2 0 0 2-5 2 4 5 2 5 

JO 5 Z n7^y#-^f K©#Jtii*fcW:»&, fcit/DNAie^tt* 

y ^ v/^(calicheamicin)^-y =f-^s/* Kft £>3x<5 0 
[0 0 0 8] 

t-, ?pj©^©DNA^wia?ij^o^«> fce^te^&^£bftrmtfft<bft^ 

tn«i«Ui-S 4 nt^-e#5dS, *»*»65> J Ftt*IWI&aiatt* s <fi;<, &Bfl£Mt±£^#> 
fcM^fflv^ft < ■Ctt^TSft?5;atfi J F-*IHWSrRa»T?# ftv\> HHUd, Zn7-fyif 

i-s&gas&So rtu^u-c, * y v'x > t y y * 7 Kii+^^^ 

[0 0 0 9] 



(S) 2002-52452 

DNAZ*6t^»HoE5IS:BMIt5/h*i!i:^l*DNA^tty^^ K©f 
[0010] 

te^/hsfca^-uio^-cfc, DNA^y #v vxm^htztix^^ 0 

Wade^tt5' - (A, T) G (A, T) C (A, T) - 3 ' IBJlKd&V ZLMfcW-J K~ 

-f"^ K*^— 0DNA©/hi^t5^f K©ftV 

ttV^ (J. Am Chem. Soc. 114, 8783-8794 (1992) ) 0 Mrksichbte, DNAGQ/hffC: 

(Proc. Natl. Acad. Sci. USA 89, 7586-7590(1992) ) 0 Pelton, J. G. & Weramer, D. E. 
ft 2- lf-f^^^^yA - d (CGCAAATTTGGC)1^(DZ%NM 
RICi5 #*igfi?#f SrSft^ L TV ^ -5 (Proc. Natl. Acad. Sci. USA 86, 5723-5727 (1989) 

). 

[0011] 

Dervan <b te-^fifc fc° p — /U->f 5 Vv'— /Uatf V T X Kg^DNAh #<<£>Ifi?lJ 

5 w ££r$g^Lfc(Trauger^ Nature 382, 559-561 (1996) ) 0 $tfbf«l-> 7"/ 
^;u^M;T©DNA«ft 6 y K^^'ifV ^Ufc t#^Lfc 0 DN 

*J-©f--r K-'^-IM K7^ y^l^^t?» 0 White S. <b (1996) li, DNA 
<£>'Ni J*l k°P— /U--f ^/-;^y7? K3M»<£>A • T/T • A*g*<E>f1M3& 
L^c (Biochemistry 35, 6147-6152 (1996) ) „ White ^ (1997) fi x t° o — /U-^f 
^/-;^!i7^; KlciS, DNA ©/J^rtiSS©)Pf L (Che 



O) <&m 2002-524525 

ra. &Biol. 4, 569-578) N /hffcrt fcl *3 5 tf? V T X KM^('«, 5'-3' N-C^ 

n a m k \tm <o mmm t u -c &m -t z> as^ai s *t s „ 

[0012] 

N-y ^;VM°u — sU$o£tfN-* % )V{ I m) T ^ y ^#>ib^j#£ 

tL^/j^^-a-i*^y t ^ K<^>ctff^/i--^^itAi-r5 ^ tit, miznz-tzmmo 

W&fe&mn-tZZ-fVibZo I m/P yMitG • C <t C • GSrlZBUU dfrk 
M^-^A • T^fciiT • AiM*f£: ESiJ-t*4*S, Py/I miJgWfct^OliC 
-GjlSM-Cfc5„ P y/P y^tttA • T*G • Cd^ESU-C^SAS, A • T t 
T • A^IZBUfiLftV^ Z<D£ 0 /iia?IJ#SWD N A y K^tf^Slftft T 7° 
n— ^«[i:^NMRtIig^?^lf{C^:^$tt(Geierstanger, Science 266, 646-650(19 
94))*fc*i£6*|[SME5>JS:«Wb'r, r *Lf- jt,a>ttfl?8t^2& 0 . 0 3 nMti 

i (7?r^ y ifc3»a£©*-e*Hi*^-s~«Sio8 y >-^t°u— — r 5 y/-^ 

[0013] 

<t IT, 4 df-n^<— x[;o| 1 *fcttt h^V J*faX- 5 0 0 0 0 0 

i 2 y y^©^>^7tv^y7^ mi 2 b p«Bt£&«Mfc-rs <t 0 
J*t*b Lt 1 6 0 oiTOii: 1 g|3fi^ b< «t h^VA* 1 2 5Um^^^ 

[0014] 



•r i 

• j 

i •» 
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[0015] 
[0016] 

^rtO-S^DNA/hfflt^jHf-g-rSo $?£L<«:, lfi^©g?ij:d sDNA^ 

> |E?BfW:ESX, ETS*5«tt^TBP-Cfc5 0 
[001 7 ] 

H I V- l^o*-^©te^ttO#|i«iJfc:M-rsa3R©BF5fS^J; 9 % tfV T% 
K^TB PftfctffcE s t 77 5 y-ftflfClS^SrT'n ^ # 5 - t #93 
£;faTV* 5 (P CT^PtU^P C T/U S 98/02444, i&feWO 9 

8/ 3 5 o 7 2 (wmmn5\m^£v*mm<D--iftk-fz>)) 0 mwitvx, v^-r 

J:5»iHt5:i:iS-?n, /hfl*£8r*-<5 * w^f«)DN A«<8>fMtra:ii£«j 
fcix«\ ±i^^y/^I©^ii, #y KK:J:09i#£*L«>DNAiE 



(11) <&m 2002-524525 

[0018] 

miZjZ$ < M^tSlfiftfc^. HER 2/ 

n e uJSe^-Cfct) x ItliiHER - 2/n e u 7°P ^r — 9 — W&ft<OW&lWM 

h^-r^7i-°v 75 KMtsrt^j; <9 y^u^a i/-> 3 ^^tznmm 
o #'y 75 h*twMmmm<DmKftm&tzn&&fc£.io y HER2/neuie 

[0019] 

jg^fcstfy T * Kttd s DNAH^Jia^J(^*3V^T^^< £ 1 0 9 M~ 1 <D& 
*xfcd s DNAfllfl<jE^IIt»-r5i|g^«jftH4© % lJMatS ^s^d sDNA 

[0 0 2 0] 

tfVT* h'<D&ft< intern ma&isttm&fa&mwiZfrZo #^yr^ 
k»^*< 1 1> 4 <D&mm% w%m<Dftmtt&'£&^ &mnd sdn 

KttlC, ^yv^ 0 -77^y, y-T^ygg^, R-2,4-v : T 
y T 5. KliiWd s DNAia^iJ(cMUT^^< Hl0 9 M _1 <D&&&fai£k 



f ) 

I If 

(12) ftm 2002-524525 

iff ntt t <d it t -fern £ ti z> o 

[0 0 2 1 ] 

« be iti ^a^tt^iifE^ (o mm ftmm. \z mm-r z> mm * m -r z> * -mm 

tt, ?L^U;fc}«^&He r 2/ne uMfc^#£^|l§^-£te<D;£Sl£ fete 
*m #t ^ L A. -C t> 5 S # T? tb 5 o 
[0 0 2 2] 

[0 0 2 3] 

D N A t (D^ t fc|j:<t!l©|IS^ffl ©ISf t IsXmhHZo b< fit 

[0 0 2 4] 

[0 0 2 5] 



I 

(13) 



ftSt 2002-524525 



/o*-^HB|ti©i^*«»t5 - <9 PpffciJ £*l5 0 Li^flUSS 

l^fe^T, te^B^ttl*fctt*;h4a±WTt£&tfSt>©^fc<5 : ESX ; E 
T S , *3<fc{J«T B P 0 
[0 0 2 6] 

p&kt^c E t s ^7 ^ y -fffHfc^^yn y^-e^r t ^^-r 0 wo 
98/3570 2#Rg 0 rrttt^yr^ K<D^J*l£O^TkM^£;h/tl^<5. 

l £fcte^;ft4^_L<E»#y T5: KSrteflH- 5 c t iz. J: B te^B^fStet-l&W 

, *fctt||0^=XA(fcit«, d sDNA©ilSfc{ifbfW)ia!) 

m-t -s d n A«it mt \zl x y> mm & tb# s 0 

[0 0 2 7] 

^-z —w&nma&iz. fafe-a-gu^n, *59H-T-«S'&»fl[-e & * tz n z tin 

[0 0 2 8] 

*2§BJ<DM1e^ — FUttHE R- 2/n e uitte^T?*) 9 % ^ixteHE 
R- 2/n e u T'n ^r — * — «*l*3©«fl<jE5»J t £ ^ y T 5 KSr^ffl-fS 
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^IJ«HE R- 2/n e u 7°p * — 9 -^(D^^m^^iiLX'h 6 fcfctC tl 
(D&mchZ> 0 irLttt, TBP, ESX, fci^AP- 2&mf 

5„ T ^ Ki^^IE^J^OffiSf^ffl^fc{^^(C J; 19 , HER-2/neu 

[0 0 2 9] 

L<^fiMil(-:feV^ y T 5: Kttt h H E R 2/n e ufim^B^F^tJ^r 

-?-rti:|,e>ti5TATAxMV hd^tCTWl^tSi 

<< V£tl,3 0 ^OaK yT5: KH e r 2-lttImPy-^-Py I m- y - P y 
P y — j3 — D p (DM ^fltfc 19, 5' — AGAATGA — 3' (^SB^J© 5' A 
ttTATAxw^^hos' A-?& Z>) l-^fatf ±.(Dffimi£%( 2 0 0 pMCT^ 
-T^) 0 He r 2- 1 11TB P.(D^^^ XXf$Km^i~ ^^^^MiMXh ^>o 
[0 0 3 0] 

mf&vo*mm-rz>jjfei>m®i-rz> 0 m^misxmmmt»-^v<n, mmmm. 
fc^-oimistemmz m^-r z> * w-r 6 nn. zmm-t z> <d l ft. t <dx& s 

[0 0 3 1 ] 

tU wH^-^DN AO/hit iOffiSf^fflfei^S^fbSr^rtlfe^-rSo N 
MR^©^*, 2oO^!J7? K y K^iSW^afeA^T? 1^5^ — 7 X 
oT, Cft i&SDNAK 2 : 1 <DltX'&&X£ 5 Z\ t SriitlSLfc (Pelto 

n, J. Proc. Natl. Acad. Sci. USA 86, 5723-5727 (1986) ;Mrksich h > Proc. Natl 



(15) m^. 2002-524525 

. Acad. Sci. USA, 86, 5723-5727 (1986) ;Mrksich h , Proc. Natl. Acad. Sci. USA 89 
, 7586-7590(1992) ;Wade, J. h , Am. Chem. Soc. 1 14, 8783(1992)) 0 
[0 0 3 2] 

2o<Z)*f y T5 y<D%g&m%uVk%:mm-t Z loo^gll ^tih^y -7 5 / 
Ig^^^^-^^L^-y it^T^-a-^i^ig^-t-S r t^fcS (Mrksichb, J.Ara. 
Chem. Soc. 116, 7983 (1994) £#BB) „ :©j:3Wy7? Kte, DNAS^t 

wtVi<D3y7t^-'>3^t5©t, r^r t°^/K y r ^ kj <t^£ 

t°n— ;Ujj/U7$*y-* F^-^-y h % j3 - T 7 =• ^gfl t W% , DNAtDfllft 

^*Wflat»:*3^55te j F-IS^*«J*U"T?# 6 - t ^£*lfc(Gottesfeldib, Nature 
387, 203-204 (1997) ) G 
[0 0 3 3] 

Irfc^ffiT^i, S-tFc^-N-^/^'p-^ (Hp) ttfad* 
t^9PyiSti:4!), riiSr^lFt5JKy7§ Ktt, D N A@E^iJ^<7) A • T 5? 
* KStSrT • A?^ K*ta»fcWBiH-*£. H^otv^, H P /P 

K©«fPtt*3«tt5#Stttc^:a«/j;j^«*4-x.6. Hp£P y*5«fctf I mtth 
l^fi7>;;»M^4^a^t (Im/Py, Py/Im, Hp/Py, 
fcitfPy/Hp) "Cffl V N <5 CL <t J; D , Z*iDNAO/h«l:i5lt5 40©^ 
t©y hV^-^y 2/ ^^S^^illRlftfCEE'J-Ct 5 D Whitek, Nature 391, 4 
68-471 (1998) 0 

[0 0 3 4] 

w it , it ^pib *a * fc ttigpj^g §i sr mm-r s xmis x m&f&vo *s ft s , 

DN A©/M^©«S^tH Ltafcft Lfc# y 7 5 KOttfflSr^tfo D NAO^ffi 



(16) &m 2002-52452 

ft<D%/i>78*y-% K*S^3ktSr4-x.Slt#©g[W©efeS^tfo ^r<75^S«, DN 
A©/J^"C©T • AtSS^^OM-a-^fc^tC^y T 5 KflCHp/P y 
^rf-^ K#S-&*f 5^ t , 4fc}4DNA©/J#rtt?©A • Tt£g*t^<£> 
^^(Dfc^iC/Ky T X Krt(iPy/Hp*;^>t^ K^m$t5:i: 

j-in-rso ^mwicm^^btiztfv t ^ k«u /.huf^a • t, t • a, c • g 
*3j:tfG • csM^&izsij-r H4oc*^m? h'm&M&m-tz 

[0 0 3 5] 

^!£^*n'o^-C<7) j3 • fljfe-g-StBtfefcS^-fSo Lfc^o-C, Hp/Pyj3 
i^Py/HpliJntSS^H:, Py/Py, Im/P y> Py/Im, I m 
/J3, j3/Im, Py/j8,'j3/Py, *5<fc / 0 T"fc6 0 
[0 0 3 6] 

tltbCDtfVT* Ktt, ^"y->^, ^-77^y, y-T^yfg^, *3ctTJ«5-T 

xfi\z.'j>te< kt>i ittiaT ?v*)VT % smmz-ats-o mUE&tiitL a s dnai 

ft, Utf KStG/CCMtS I m/P y , J* * W^"^ KStC/Gl^fl? 

t5Py/Im, ^ ^ Wif K^A/Tl:Mt 5 P y / P y > KM 



(17) !|$I2 0 0 2-5 24 5 2 5 

T/ACMt5 P y/P y , teXW^.t K^A/Ti^tl) P y /H 

N-^^vUfn — Jlt/H p 3 - t Ko^-V N-^f-^t°n- /UT;-&>5) 

[0 0 3 7] 

y T * K»C*3V^T»4, */WsJ?dp-^ 5 h'tt<D'J>t£< Hi 0(0 P y£j3-T7 = >- 
[0 0 3 8] 

*iirj/>4<tt*IJ2©MMft5 0 iltRtttt, m^^tltzd sDNA 
^^la^iJJCoVN-CO^-a-llfPttO, l£*£g>GU 3/ ^ d s DN Aga^lK-oV^T 

[0 0 3 9] 

*mw(omj&m<i$s\,^xm\<^*iz>&tfVT* gfana*, d sdnai 

yv-V, g-77 = y, y -T * /mm. R-2, 4 -i?7 5 y@&^<tt)?5 - 
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[0 0 4 0] 

y 7 5 KHe r 2 - 1 JtfSOcfc 5l:HER2/ne u/d^-^-OT 
ATA7l?5/^^{^IPg?i-5DNABa^!l5' — AGAATGA — 3' I'/j&^-TS «t 5 
(c^rlf-f i/LfCo DN7- t? l 7 5/ h^y >- bftVrlz. X V , I©#U7$ K^l 

&t)CD@B^IJ{Cl^t) 0 . 2 nMWlfUl: (Kd) ^tt-g-T £ ^ <b &flfeR Lfc e #V7 
n'7 0fcifcHER2/neu TATA#^X«Lt^ 8B#fHjU: 
filSi-6 0 Her-2/neu TATMU^ y MligltlIt$DNA 

[0 0 4 1 ] 

IB^iJiaj^ ImIm-/3-PyIm-7-PyPy-jS-PyPy-jS-Dp ( 
ImlW^/-;^, Pyttt'n-;!/^, y fi y - 7 % J gg^£ , 0 
tej3 -77 = y, j;0D p li^^ f ;U7 ^ / 7n t°;U7 ^ K^^t) C#!)7 
U'Her2-Aii, Her-2/ne u T AT A^ U J. ^ b<D5' ±t^<£>iB?IJ 
5' — AGGAAGT — 3' fcte^-fZo — 3j s Ifl^Jll^c ImPy-/3-Py Im 
-y-PyPy-/3-PyPy-/3-Dp C0/Ky 7$ h'Her2-ltt, ±IET 
ATAxW >- h<75 3 ' ^#(D@a?lJ 5 ' - AGAATGA - 3' (121 1 

[0 0 4 2] 

* fcia^Jla^c ImIm-j3-ImIm-y-PyPy-/3-PyPy-i3-D 

ImPyPyPy- 7 -PyPyPyPy-j5-Dp©#y7n'70liTAT 
A*'i/^^illf5 5'-AGTATA-3'II^t5o — *\ @B?lJffifi£ I m 
Py I m P y - y - P y P y P y P y - 0 - D p <Dtf V 7 5 K8 6lt, tfV 7 x 
K7 0^b l^Ii^titV^ ^^-yf^!J75 K-CfcSo 
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[0 0 4 3] 

lift, He r - 2/n e u^n* — ^— fH«0E'^J*3J:tJ«»iB©*K9H J F-0 

ImPy-/3-Py Im-y-PyPy-/3-PyPy-/3-Dp &r^J&b/c ( 
El 2 B x tE) 0 

[0 0 4 4] 

HER2/neuIfif^f/7^-; K (Ebbinghaus , rHSf$^/^^^ ^ 
t hP©HER-2/n e u (S¥ £#Pr{i!J1~ -5 (Triplex formation inhibits HER 
-2/neu transcription in vitro.) j frh^m^tz. 3 2 P -*^^lJPS®rit K 
fc^tlTofc^MDNT-tf I 7j/ h7'y (El 2 A) iZX <0, w<Z># 

(H e r 2 - 1 ) .*S-tO*WE?!llC 5 X 1 0 9 M~ 1 ©sRS^^ffc-C 
:t^fc 0 5: 7vj/f^ y T ^ KlmPy-|3-Py I m-y - P 
yPyPyPyPy-/3-Dp (*17; K7 0) tePgfi^Ji- 2 X 1 0 8 M~ 1 

y r s: Ktt*fcEs 5*-aggaagt - 3' ^tkK*)-^ 

[0 0 4 5] 

^.flh<0^ ]) T % K ^ (I O ^ t © T A T A j/ ^ 7 f J; f ^ 

^IH3{C^-r o w(DE]{C*5^T, tf?y KSr 2 DNAi©fflO#*0^ 
M^EI^-f 5o DLteAtt^'f (Im) fcitftTn— (Py 

) ; mmtey -T 5. /mm (y) ^t;If!ij5-77 = y^t; 

T^J^LfCo ^ D 7 ^ KH e r 2 - Afe^(D — gcatffc(£< 1 0 8 M~ 1 <DK a T? 

jfrgv-t-sas, ^yr^ kh e r 2-1115x10 9 m _ 1 ok a t^^-T6 0 at 

ittSBfuivl-oV^Oj; <9 fl5VMRfGtt<0H e r 2 - 1 TfS^^iJcDfS t L> 

Tfc «J (Trauger^, Nature 382, 559-561, 1996{d$3tt 5# ITT 5 K2) % 3. 5 

xi o 9 m _1 5x^5/f#y7? KfiH^riSv^fn^-c^-^-r^o 
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[0 0 4 6] 
[0 0 4 7] 

o 

[0 0 4 8] 

Em _tfF^ $ n s fef* ^ti)<tt\ ^ Steffi t^^i^v ^ £ tut mm&f&vo & 

[0 0 4 9] 
[0 0 5 0] 
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ZCOJ: 5 &BEI&^keD*aj$i&<Z>IKS{i, 7ti:xJ2\ Remington's , Pharmaceutical 
Sciences, Mack Publishing Company, Eaton Pennsylvania (Gennaro |?18jijsu 1 
990^)l£f5tt£tLT^5o o 
[0 0 5 1 ] 

aso-cWKStt, ftnfesvM*. »0f, ft&» 8ii*k If^rt, H^rt, 

[0 0 5 2] 

ttit, ^!)-Ajfctt«at) , ftp, m w%.&s mmtLx 

[0 0 5 3] 

fc«*"Jtt, 3Wl^a>\. i^y-A, ft* (ointment) , Efc#J, 

y^.^^h, (salve) ^^-^tf^^jxl-RR^^ixSt^-Ctt^v^ MMK 



t li 

i iti 
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tf t # y xf y = — 1000 (peg-io 

[0 0 5 4] 
[0 0 5 5] 

=K*fcH:«S©I«g, *3 < fctffflv^S»Bfl$tft: *>K0tMl=:»#U Si 
fflfofc ^O.OOlmg 1 g -CfoSo 
[0 0 5 6] 

tSin^J (folate inhibitor) (#1, ^ h hl/^t-h, 7' y h U=¥ (pritrexim 

tf->h->y7 7tV~>K) % U — >^ (intercalating) }jl£#J ( 

#!k 7 Ky is 4 , BII?f£fcteS#fSiP.a§#J (05, 7" 

^/^^--T— if) > h^?^ y ^ (W, aihsK^K) . 

WJ^t^Ii^ ($K ^^^-7^p^) J; 5 ^M»Jir*l^-^^-frT^y 

[0 0 5 7] 
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*mW(D&mW)te 1 m^S^lte, 8)1 n g~^l Og/k gftfi£>fflT?fc5 
o S4til^L<li«!jO. 0 lmg~^l g /k g 9, toH»J 

L<lil!]0. lmg^ioomg/kgMtfcs. ^er&^-ffli-te; 3$ 0.0 

n&4-ffl-m, 1 B©jR40»tl4ttl-5 0 Omg©«BBrtiiS^*UV^ L*>» 
[0 0 5 81 

3/n — ^CO#<f'i N Geran, R.I. "Protocols for Screening Chemical Agen 

ts and Natural Products Against Animal Tumors and Other Biological Syste 
ms(|?3K£)" , Cane. Chemother. Reports, fPgfl, 3 : l-112{;:i¥*|H{;:|Bfc $ thX 1/ * 

So 

[0 0 5 9] 
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^ * tc *h zmmto ttmmm ± tm**-? *> o x t «t v \ 

[0 0 6 0] 
[0 0 6 1 ] 

i^t?tt*3SWSr— ttW^SBttLfc^s, TIS£>lH;!ife0iJ£#R8 UT#38WflS J: «9 

[0 0 6 2] 

^ife0tf 1 

®M*tb->7 hT^t^ ^rH^bX, HER 2/n e u^n^-^-©TAT 
A^y^^Op^-r^IBJlJ^^SW^^^^^^^y K©»TATA 
Jj&I^W^fC (TBP) (DDNA^ffittCfftS^if 5*»**»Ufc. H 
ER 2/n e u T A T Art y ? * *3 «fc XfiM&ELJMztt Z> * V UJrJ- K 

Lfc 0 m 1 £>^- y dt% 9 U^T^- K, HERTATAlli, @S^IJ : 
5' — GCTGCTTGAGGAAG TATA AGAATGAAGTTGTGA 
AG- 3' (TATA#>^^Tlt^t) £*pr5o tiffin y * 
K, HE R TATA 2 fi, IE^iJ : 

5'— CTTCACAACTTCATTCTTATACTTCCTCAAGCA 

gc-3' *^r-r-5„ 5^g^t@M^-y u-*^ k&v - 3 2 p 

-ATP*5j;t> , T4^y 5?^ w*?- K=¥-J— ^Srffl V^T 5 ' *«S««U, 

y^ttz*i3 5tMty i/tf K^ifco oi^-e, ^<d^- 

y =T^^ U^-^- 4mM MgCl 2 fcW0.0 2% ( v/v) NP-4 

0^^->tt#ffiStS^JSr^tf 5%'^^tt^y 5 (29:1 
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TV V>\>T% K2tfc**7^ !/;l/7 5 K) £ 4 4 mM h y ;* - * pH8.3 
, ImM EDTAi§rffl^51Mftv'7 h7 j/*^|:ffl^t Q 10%VV± 
P— ;U (v/v) , 20mM HEPES-OH, pH7.9, 2 5 mM KC 
1, 0.025% NP-40 (v/v), 100/jg/ml^>l|7;V7'; 

0. 5mM^f^Wh-^, 0.8mM^;l/r^y, 0. ImM ED 
TA, 2mM Mg C 1 2 ^Mt55f&tt2 0 ^ 1 U ^ 0 

. 1 nMClttfUgSl nMCDTBP (Promega) tRS^fc, 
[0 0 6 3] 

0. 1 nM~3 0 nM(D»i*«g(D#^!J7; K £ - <^#^/£l~ & 
flPLfco Kf&^^^y7^ U^7$ K^iMKlCf t v O'jKImage 
Q u a n t y 37 h t? ^ T ?r#A L fcMolecular Dynamics phosphor imager £rffl V N 

t, ifrmz&tctf/i'*^ t—i/ttiimtexrffemLtz. mgkz (nu) fc^-n ^ 

P>J&»fc, HER 2/n e u-#Wy7-; K V T * KH E R 2 - 1 (HI 4 
A) , 70 (E14B, GQft) , fcWlmPyPyPy-7-PyPyPyPy 
-|3-RPROM(DRPR7 0 (|g| 4 B , X) [iff Myt'hn0HER2 
/n e uTATAlj/^X^TBP^W^ff;, HER2/neu(- 
W*W^*V^RR©sJf y 7^ K8 6 (13 4 B, HER 2/n e uTAT 

A # y * * — <D T B P CO^^- id (5 t h ¥%£M £ 4- ;t ft tf>o fc„ 
[0 0 6 4] 

TRPRj tetfV T ^ ZffiMT^lc-^-T'u V ^-T^*r~^ 7~ 

[0 0 6 5] 

K^i7 1/7 — tf D r a I HER2/neu/^-?-^ 
^57*7^5 KpGEM/HNP (Ebbinghaus h , (1 9 9 3) ) SrijSl^b L 
, l5^O#iM£:ML/c 0 :©ft||i2 7 0lS^HER2/neu7D ; t- 
* — *S«fctf4 0 0m.&M<DT%LWM*^/vtio 1 0 0 n g CO ft M D N A <t t) 5 2 
/z l©HeLa||)ISittffitl^tP2 0M ISf&fefT*, (Promega) CO 
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0 uC i a - 3 2 P-GTP©#?tTtO. 6mMO#i^^ KH V 

^mt20txM GT P k bi>^3 0°C, 1 Btf^-r ^^^-<- h bfc 0 #t^#(T 
eltest) (Dmm-tZ X z o 1 Srffl V^T**<EM»Sr«»U, 8.3 

Mli^J:i;8 8mMFM-^^i, pH8.3« 2 mM EDTA^tf8 

l^^^-yrfc^VV^:, phosphorimager (Molecular Dynamics) ^rffiV^T^ -< P< — 
i?f®:m& i^f Lfc, ^OHER 2/n e u p ^ — # — SIMS SfcO'T > bf h 
p$5^^(*, 5jf y T5: KHER 2 - 1 3 £ o T^'J £;frfc (El 5 

) o ^7; Fmm\)<Dfcmt tttSLT,, 10nM HER2-10ttliff 
£-¥x.ft^ofc7!>^ 10 0nM©ii)Ptt, 2f£*tj]ffiiJL/c 0 >tfB^ t LT, M 

»t^h^D^;^ (CMV) /a^-^-^f^illi Ltfflt^'f 
>\f h nte^^Hife bfc 0 ^CDilM— <D 1 0 nM^fcte 10 0 nMOHER 2 - 

[0 0 6 6] 

HJfc^J 3 

*taBS^#^(Cl4o^2)HER 2/n e u m^WM 
#< 0?L*S-fe7U^--r i^Aroerican Type Culture Collections^ 
i^#^f-l6^Ly u c 0 r^Xlb^-fe/U^^ ^fis HE R 3 /n e uitfc^^lf i|ig$*L 

xm^x^m\^m^vx^^%mmm (sk-br- 3^j:t5ZR 75-D 

, fciOTt^^f-fCHER 2/n e utfi^^tLHER 2/n e u 2: IE 
^&tel^/^^ET^3?L;lMJ& (H s 5 7 8 T) £^tj\, 3 7°C, 5% 

co 2 /£^^<^rtT-??x ^tib<Dm%&<Digmn^, ftitjt^y 

KSr, 10% (v/v) ^v-^^jfiLM^^D^fciS^^^fl^^^itii^^it^ 

jpbfco MRs^yr^ k (hiv-1) zm^temfexm^comm^y?*^^ 

*°D75 KHI V-llitit±HER2-l HER 2 

[0 0 6 7] 
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lk<Dmmx*i%, t/l'7 / fi / SK-BR-3?r^!)7; Kf6 HW*&ilfc, C 
©lllfc-m, ^yT5 KHER 2- lfciW y K7 0 £53iJ*OHi&-?\ a 

flBHaSrS 3 0 WK ^^-<— h U o^tRNAttlil©fcftl^lRtfc. 
[0 0 6 8] 

JftBUSaS 7 5 cm 2 ©ltt77^3fe3y7;vxy h kt£Z>&'?mteV1Z&. 
tt^iMS: 2ml©0.05%M) 0.53 mM E D T A (Gibco BRL) 

^aur#iBiiasr«f*7 7^3d»e)*iAs-rw fcicj: fj, #yr^ K&sfuSM 

£«&Lfc 0 wiX^©»Jte*lHllR UTia^at 'L^K*^ 5 0 0 0 r pm (I EC 
) i?-<Us/McLfc 0 fcfflflSSrift 1 x y ^BM81i£afcJfi7K (PBS) t?y^^L 
> HM'L^ili^-e^^J/ M£ L7t 0 RNA z o 1 (T e 1 t e s t ) 
■C#|B|&A»?>^RNAS:ttliJUfco 0 0m U^Ut, lmlCR 

NA z o 1 te£Tf 1 00m 1 <D* P P J^/l'A^^Lfc, r (OWk^tfo*: 1 0 #PeU 
J*#U 1 0^r^7K-ht-#Bbfc 0 oV^\ m&mkAX,. 14, OOOgtl 

/ — /U-Ctfc|*$*fe 0 RNA^U^ h£r 7 0%^^/ — ^TifctfrU ®JEETT?ffc 
50~100Ml©lftl©RNasin (4 0^='7F) fr^&B'R 
NT— if (DEPCM) *(-MPLfc 0 
[0 0 6 9] 

OI^-C\ f|^^;l/«HER2/neu mRNAC7^t^ t U, 
5 KtSJ&D<&l&»«:iSMCT (RT) -5Ky^7-iff x-yy7^7v'3y (PCR 
) iffl^T^Lfc, HER2/neuyn^-^-*^(Dte?Mffl^t, i 
tlbOHER2/neu m R N A W</U£gtjE ttfrte: # £>i* , Cfrdcfco 

y r ^ kher 2 - i a*-f ^tf^fc^fa^^iP^W-rs^ 5 t>*<D 

*3£*Spr^li*5o HER 2/n e u *5Jt^^#SW^ P C R -v — Srffl 

HER2/neu mRNACffijfJ^^SIftUt, PCRi|)[j:H 
ER2/neu c DNACMtS, PCRy^v-IJ : (H e r 2 A) 5 




- 3 ' *3«fct* (He r 2 B 
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) 5'-GTTCTCTGCCGTAGGTGTCCCTTT-3'tfc^ =8-5 
0 n g £Tfe<D<fc o l:PCRSJttl^fc„ 
[0 0 7 0] 

(RT) -^y ^ v-a >- (PCR) SrlB^T, fll 

*(7)liSflaf:S*t5HER2/neu m R N A (DtS^tfi^SU^'e t 6 0 ±IS<7) 
J;5iat^y7^ K-^S?LMJ]£^ikRNA£ttffiLfc^ =§-E'J*OM 
§k jo J; y T ^ K^j£i-O^T£RNA<75^g£Pj^)fcJtfr (2 6 0 nMT't 
it^m^m^^X) ioT^iJ^i-^o ^RT-PCRCfiOiRNA (10 
ng) ^rffiV^-So Reverse Transcription System y h (Promega) ^rfll V >"C R T 

4 2°C, 2 5^FltmRNA»?> c DNA^^Lfc, 
"C\ Ili^cDNA^PCROftiiLtll^o ±te=¥ 5/ h ^OliSj^io J; 
{/Taq/K^7-if^ffll\ 9 4°C-C4 5 #^^'^-14, 6 0t1;-4 5#|^7 
~— y ^\ ^iO^ 2°C1?2 5>^<^#S(D 2 6-y-^f ^;K~P CR£H;6£Lfc 0 
5nCi <Dl&mm&^ ? Is* 1 ? Ka- 32 P-dAT P^P CRIg^CAtlt 

h7^77^- X**JUitX*% Z> 0 PCRlftfDtl^tij:, phosphor imager (M 
olecular Dynamics) V^T5t:i:Tt 5 0 V T ^ KT^S UT V^&V 4fflJ&^ <b 
(DHER 2 / n e u m R N A © l--</K Jitt^ti ^ , r. fr£ 1 . 0 (Dfi£ t 

u #^a^BSS<Dfii:^-r5ti^^^, #yr^ kmhiW^o^toher 

2/neu mRNA^;VtLfco 
[0 0 7 1 ] 

;^^,©RT-PCR7yt^©|Sf:^@6lv:*to *'y7; FHER2-1 
1 ~2 B^<D±;U^^f ySK-BR- 3&cfct>*H s 5 7 8 -T(D%±m 
te, HER2/neu m R N A (DffiM U^/W^V ^ 2 Bm<Dm / P(D%g%:%:-5- 
X.tz 0 MMtfV T KH I V — 1 I1HER 2/n e u m R N A cD^l^f WOV\Z. 

£&^ofc 0 SK-BR- 3 ^Bfl^^Ah? y KHER2-l*fc 

«7 om^-m^-c-6 ap^sufcii-^, 1 ~2 B^abfcM^tt^-c «t 5 

WSc(-^'> Lfc 0 S K - B R - 3 JSBII&fi, 7? KHER2 — 1 tfcS7 0 "C^a 
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Lfc*§"£\ HER2/neu m R N A<DffiM l"<As £ Jfcffc It , #*4fg*3«fc 

[0 0 7 2] 

z zx^mm^^±^m^vx^^(Dx\ ^mwcom&te &ummfrh<Dm& 

tii? 0 *tuiii4> -mz*mw<Dmm^fe^tz. mm^co^^tzi-tm^mx 
, mm&£tfWitt<Dm>k<Dmm^mM£tix^^z> x o fim^wm^mmx^ 5 

o 

[MOfgj^&SftPJU 

[Ell] He r 2/n e u 7°n — ^ — &%t-tmX.fo <5 Q A ft, E s t , 

ap- 2 fciy'TB p ( ttataj ) te^H^w^^^i^J:^ tccaat 
[®2] E12 Aii^yr? kher 2- 1 (&) isxu^^^y^-^VT 

§KlmPy — 0 — Pylm— y— PyPyPyPyPy — 0— Dp (;&) ©D 

NT-if i ~7 y \-zf y 1/ bm7E(D&&&m-fmxhz> a 1212 Bli^yr^ KUtit 

Ufc 0 

[H13] [H3(iHER 2/n e u/d^-;?- , jjf ]} T % K«ife*5 «t t**S 
-&»fl[©E5iJS:H:tt-rs ; TATA^W^f (TBP) 
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£tf U 7 * KHER2 — A N HER2 — 1 > 7 0 $3 £tf ^ * -y ^tf V 75 F8 
6 <k*{C7FLfci 0 

4] IH4«7tey 7^ KHe r 2 - 1 (A) fcit;7 0© % TBP^ 
Id *3 if Z> {^m \Z. O V "i T <D&ffifcZk & 7 7 7 [d L tz h <D T h % o 

[15] |§!5«^y 7 5 KHER 2 - 1 &E«3Ud*5tt V fc* h n 
HER 2/n e u fc^ld^"^ f£JB {CO V >T (D^tl^t^ ^ 9 7 Id Lfc t> Otfc 

•So 

[El 6] HI 6 te^U 75 KHER 2 - 1 ^<tt>*7 0©, t MLSt;U7^ 
^SK-BR-2 lufcltSHER 2 / n e u ©mRN A^C^tf^ff ffilCOV^ 
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im i a] 

5'-CCCGGGGGTCCTGGMGCCACAAGGTAAACACAACACATCCCCCTCCTTGACTATGCAATTTTACTA 



GAGGATGTGGTGGGAAAACCATTATTTGATATTAAAACAAATAGGCTTGGGATGGAGTAGGATGCAAGCT 

CCCCAGGAAAGTTTAAGATAAAACCTGAGACTTAAAAGGGTGTTAAGAGTGGCAGCCTAGGGAATTTATC 

CCGGACTCCGGGGGAGGGGGCAGAGTCACCAGCCTCTGCATTTAGGGATTCTCCGAGGAAAAGTGTGAGA 
AP-2 

ACGGCJGXMfiCAACCCAGGCGTCCCGGCGCTAfiGj&GiiGACGACCCAGGCCTGCGCGAAGAGAGGGAGAA 

AGTGAAGCTGGGAGTTGCCGACTCCCAGACTTCGTTGGAATGCAGTTGGAGGGGGCGAGCTGGGAGCGCG 

CCAAT 7t? v 1 X Ets TATA 

TTTf;rTrfTAATrArAGGAGAAGGAGGAGGTGGAGGAGGAGGGCTGCrTG AGGAAGTATAA GAATGAAGT 

TGTGAAGCTGAGATTCCCCTCCATTGGGACCGGAGAAACCAGGGGAGCCCCCCGGGCAGCCGCGCGCCCC 

A+1 

TTCCCACGGGGCCCTnAaGCGCCGCGCGCCCGGCCCCCACC-3' 

HER2/neu ~Ju — $ — x u> > h 

TATA: TBP/TFIID 

Ets: eSX,*L-Cfc*e>< PEA3.ERM 

CCAAT *y*x: NF-Y (CP1 , CBF, EF\t i>m$*iZ>) 

Fig. 1A 

[|1B] 

AP-2 

-220 -212 



CCAAT ESX TBP 

> — o» 



-76 -72 -33 -27 -23+j 1 



Fig. 1B 
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[H 2 A] 





Fig. 4 
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Fig. 5 
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